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Abstract 
The purpose of this study is to develop and validate a comprehensive methodology able to offer appropriate topics into 
primary and secondary school teaching, motivating students to study science and technology. Our project is based on concrete 
experimental activities with textile materials linked to the daily life. To wake up pupils’ attention by means of their positive 
emotional feeling and to encourage their interest in the curriculum, we prepared accompanying video clip illustrating practical 
applications of acquired knowledge and their importance in the students’ further life. This is supported by worksheets, teaching 
aids, multimedia and e-learning created in the project. 
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1. Introduction 
At the present time the lack of young people deciding to study technical and scientific fields becomes a crucial 
social problem. This dangerous trend may result in shortages of skilled researchers and technicians involved in the 
highly sophisticated research, which is at the beginning of all product-developing chains resulting in sales of high 
added value products. Without effective measures, we can assume the current situation will continue to deteriorate 
(Delors et al., 1998). At the moment, the higher education is the only place where the concept of attractive 
researcher career focused on science and research is supported. Lowering the role of technical and scientific 
disciplines, however, relates to all levels of schools and thus it will affect the number of researchers. One way to 
avoid the previous trend could be promoting these disciplines at the elementary and secondary schools. However, 
there is a lack of sophisticated methods how to create courses in technical disciplines, a lack of detailed instructions 
and how to use them in the teaching at basic schools wishing to work with their pupils in technical fields. The 
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purpose of our study is to develop and validate a comprehensive methodology able to offer appropriate topics into 
secondary school teaching, motivating students to study science and technology. 
2. State of art 
Regrettable level of use of mathematics and sciences in our population is a star of educational field. For years, 
educational magazines are devoted to descriptions of new procedures aimed to improve mathematics, physics or 
general science knowledge of the population. History shows that usually, such attempts have on the overall state of 
knowledge only a scant and limited influence. Their graduates, although different in how well they liked teaching, 
can not use anything of what should be taught (not all but most of them)(Arons, 1977).  
Often, today's children have no opportunity to run freely in nature, or produce something in the workshop. 
Environment they grow up in, does not present a reality from the perspective of natural sciences. The problems 
posed by today’s lifestyle do not require the skills of individuals that are the subject of natural sciences. The self-
indulgence and the reluctance of people to deal with real things goes hand in hand with the decline of the ability of 
critical thinking, with the imagination weakening, with the lack of coherence, which are needed to ensure that a 
person has completed all concrete work. In addition children are exposed to knowledge and adventure in a 
completely finished form - in the multimedia for the excogitation of consumers; it’s the others who deployed their 
imagination, usually staffs of specialists. What you see on the screen is drawn up in detail with perfection that in 
reality does not exist. 
At the time when pupils decide on its further study and career guidance (corresponding eighth and ninth grade of 
primary school), it is necessary to offer them a possibility of application in the fields of scientific and technological 
interests. Didactical procedure used in primary and secondary schools is formed from a greater degree in order to 
make and bring their own curriculum. However the link to practical applications is rather in the background and is 
very general, even if materials promoting the specific technical topic are available.  
3. Principle of solution 
Realistic task of school is to put students on their own intellectual feet:  Give them a set of basic methods and 
concepts that can be used by the analysis of their life situations. Science literate person must examine on specific 
examples how the nature of the phenomenon is investigated, how the theory is formed, tested, confirmed and 
adopted temporarily. Acquisition of these acquirements can be achieved purely verbally in principle, but this way is 
for most population not sufficient to obtain the skills that characterize the natural literate man in the broader sense. 
In the major cases, one develops the real understanding of theories and concepts only through his own experience.  
In physics or chemistry, students are first exposed to number of unusual terms they do not have their own 
motivation or life experience with. The rapidity and the scope of the presented matter often do not give them the 
possibility to absorb the idea of the theory at all. In addition, the course often serves things as done. But science is 
working with the examination of assumptions, with questions and corrections. There is obviously not need for each 
generation to discover the world feature patterns from the beginning, but each generation has the right to at least 
look into the process by which the contemporary natural knowledge of mankind took place (Arons, 1981). 
If, instead the whole ready conceptions and terms, the teachers could afford students possibility to discover 
nature by means of concrete, though less noble, problems and confront it with their incident experience, students 
would acquire required scientific skills and their own insight. Good science curriculum preferring phenomena of 
everyday life prior to mysterious dictionary of modern physics and chemistry, would soon reveals that teachers 
knowledge are in this respect nearly identical as their scholars’ ones (Svobodová and Sládek, 2008).  
Understanding is creating an opinion in the dialog with others by means of activities based on the previous own 
experience. It is starting point to the constructive approach of an educational course. This conception synthesizes 
information from observation experience. If experiment is impossible, it uses analog method, observation and 
investigative correlation. 
First of all things one perceives and saves into own memory are phenomena and significances he personally has 
experimented with. At thinking, he instinctively attaches a major importance to a phenomenon intimate to him. 
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Better or worse estimation ability doesn't need to relate only to near numeral funds. Man, as usually, tries to use 
procedure he once already successfully used. But he cannot use it in new situation if the conditions are changed. 
Somebody several times repeats this mistake. (Svobodová and Sládek, 2008). 
As well, the adolescence complex of hazardous behavior is related to faithless estimation. Adolescent intuitively 
wishes for changes, hence priority of his estimation and evaluation in all options has a big preference regardless of 
target point state. Adolescent’s competence to estimate the incidences of his behavior in different situations is 
correlated to his life experience (Maňák, 2001). To overcome this stadium fast, they had to carry an incidence of the 
mistakes. Their life estimation will accurate in longer-term orientation. 
Science education can contribute in practical life skill hereby, when teacher performs with students a concrete 
experimental activity, prepared examples of scientific methodology and theory estimation into current practice. It is 
only a small aid, but students, they can develop their acquirements into daily life. 
Our project was based on concrete experimental activities linked to the daily life. To wake up pupils’ attention by 
means of their positive emotional feeling and to encourage their interest in the curriculum, we prepared 
accompanying video clip illustrating practical applications of acquired knowledge and their importance in the 
students’ further life. To validate the presented methodology we prepared experiments using textile materials in 
various thematic. This is supported by worksheets, teaching aids, multimedia and e-learning created in the project. 
 
4. Procedure and results 
We have chosen experiments with textile as a pilot example. Textile branch is of the marginalized sector. 
Anyway, this branch may be an interesting and promising. Textile materials can be incorporated into the most of 
teaching school subjects. Our aim was not to teach students about textiles, but to attract their interest in the textile 
sector and to be familiar with the methods of scientific work. 
 It is therefore necessary to focus primarily on teaching through research and creative projects, which can emulate 
the work of real researchers.  
 As appropriate, we suggest the implementation of experiments using textile in various thematic units on the 8th 
and 9th grade of primary school. It is therefore necessary to focus primarily on teaching through research and 
creative projects, which can emulate the work of real researchers. As appropriate, we suggest the implementation of 
experiments using textile in various thematic units on the 8th and 9th year of primary school. This is supported by 
worksheets, teaching aids, multimedia and e-learning created in the project.  
4.1.  Acronym, logo and mascot 
Very important part of influencing the pupils to link the thematic unit is to create an acronym, logo and mascot. 
The participation of pupils in their creation is the primary activating point evoking the sense “to be in”.  
The first task is to create the acronym – it should have a link to the topic, it must be representative and easy to 
remember. Example: The acronym of our project DIDACTEX is composition of words didactics and textile. 
Logo will be used, inter alia, on the website of the project and in the headings. At first glance, relationship to 
didactics or textile industry (preferably both) should be apparent. Output should be in the form of PNG (JPG, BMP) 
image as a text on a transparent background. It must be suitable for processing black and white due to copying, 
faxing. 
    
Fig. 1. DIDACTEX’s acronym and mascot 
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Mascot of the project - the challenge is to design a character that accompanies the visitor of the website and 
“speaks” in the worksheets. This may be an animal or a thing with some relationship to the topic. Figure should be 
close to children aged 12-14 years. It should be taken into account that the worksheets are often copied in black and 
white. Therefore, the original color image must be understood by low quality black and white printing.  
 
Mascot in the worksheets will raise awareness such as:  
a) the text to remember  
b) interesting information  
c) problem  
d) to award a task 
e) an experiment, measurement  
f) safety at work  
g) to award an appreciation 
 
 
Fig. 2. Mascots - different awareness - see text 
4.2. Creation, adaptation, implementation and realization of the teaching activity 
In the teaching activity it is necessary to establish clear goals and educational training for the implementation of 
the method means. Preparing a concrete activity is about the specific content, script, story, content forming the basis 
for implementation in practice.  
This material may occur in two variants:  
• Worksheets for teachers (the award, solutions, methodological notes, etc.).  
• Worksheets for students. 
 The structure we recommend the following:  
• The theme and objective of the teaching unit.  
• Description of the methodology, examples of the award, suggestions, etc.  
• Tools to implement.  
• Approximate time demands.  
• Others (e.g. for re-use the experience of teaching, etc.).  
Methodology sheets are suitable to deposit them and to base a portfolio of experiments. 
 
In natural science lessons, students are confronted with different research techniques, they can acquire scientific 
methodology through the study of the properties of textile materials. Further we present some of such experiments. 
4.2.1. Electrostatics and textiles 
Task: Compare the electrostatic behavior of different types of textiles. 
Experimental: Samples of textiles, clothing of pupils, plastic rod, electroscope.  
Application: People who repair electronic devices, such as PC, must not dress clothing that is easy to charge. 
4.2.2. The electrical conductivity of textile materials, dependence on their moisture  
Task: Compare conductivity of dry and wet yarn, (soaked in distilled water and in salted water). Insert yarn into 
the electrical circuit and measure the size of passing electric current. 
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Experimental: Different yarn samples, water, salt, wire, ammeter, switch, power source (battery).  
Application: Work safety in dry and humid environment. 
4.2.3. Resistance to water penetration 
Task: Compare the resistance of different textile materials against penetration of water. To do this, take a PET 
bottle, fill it with 1 liter of water and fix a piece of textiles material on the open end. Reverse the bottle and measure 
the volume of penetrated water through the textile depending on the time. Construct a graph. 
Experimental:  Pieces of textile samples, 2 l PET bottle, water, measuring cylinder, rubber band, and scissors. 
Application: Tents, sleeping bags, umbrellas, jackets, boots, waterproof clothing, impregnation.  
4.2.4. Absorbency of textile materials  
Absorbency is a measure of how much water a fabric can absorb. 
Task: Compare absorbency of different textile materials. Immerse a textile sample in container with water and 
after some time take it out. Then measure the change in water level. Repeat the procedure for different types of 
textiles materials (of near the same mass) and compare their absorbency. 
Experimental: Samples of textile materials, container, water, ruler, stopwatch. 
Application: Sportswear, toweling dishes.  
4.2.5. Thermal insulation of textile materials 
Task:  Two PET bottles filled with the same amount of water at the same temperature (e.g. 60º C) pack them in 
different textile materials. After few minutes time, measure the temperature in both cylinders. 
Experimental: Samples of textile materials, PET bottles, hot water, thermometers. 
Application: Storing food (hot or cold), protection against cold - clothes, sleeping bags, thermal insulation - 
carpets. 
4.3. Demonstration of the recorded experiment 
If the experiment has high educational level but it is difficult to realize it or it can not be realized due to safety 
conditions, we can record it. This is the case of educational videos. Recorded experiments can be used in parallel 
with live experiments, or they can be presented as separate experiments, which can not be done directly in school. 
Even if the video is a substitution of the live experiment, it has lots of advantages, which are as follows:  
• Video can be stopped at any time and discussed. 
• It can be repeated several times.  
• The key highlights can be slowdown. 
• Some still images can be used in all phases of instruction. 
In the school praxis it is necessary to pick up appropriate experiments, to test the possibility to realize them and 
to choose key details during the record. 
4.4. Video clip as a motivating tool 
The task of motivation is to intentionally induce curiosity and strained expectations in order to influence attitudes 
towards further activities. Video clip is a very useful tool, since it wakes up pupils’ attention by means of their 
positive emotional feeling and encourages their interest in the curriculum. Video clip can illustrate the practical 
application of acquired knowledge and its importance in the further life of the student. This is an appropriate 
motivation for further interpretation of the exposure phase of education. 
In our project we have recorded a clip from the milieu of teenagers, with their language and life problems. The 10 
to 15 minutes clip must content all main parts: the defiance of the teenager hero, the conflict with the reality, the 
awakening and the recognition leading to discover the role of the object of the curriculum in the real life. 
The short sequences (around 20 -30s) from the clip are used to introduce the recorded experiment with respect to 
the application in the daily life. All video clips a available on the internet web site www.didactex.cz . 
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5. Evaluation of the proposed methodology 
All worksheets, educational programs and e-learning were tested in the classroom at several elementary schools. 
Besides the subjective evaluation of teacher testing was carried out on a sample of 108 students in 9th grade at three 
schools (43 girls and 65 boys) and on a sample of 82 students in 6th grade at two schools (40 girls and 42 boys). At 
the same time was assigned to pupils a questionnaire containing items related to knowledge of the textile branch 
(part A) and items testing pupils' attitudes to video clips, related experiments, e-learning and worksheets (part B).  
Part A - multiple choice questionnaires offered four possible answers was applied first before and after e-
learning. The difference between the two tests has revealed that in most cases e-learning improved knowledge of the 
tested students.  
Part B – the investigated pupils' attitude was indicated on the axis (negative × positive; I do not agree × I agree, 
and so on). Individual responses were assigned scores value of 0-4 and then determined the average value. This part 
was filled after watching video clips and after discussion in the classroom. 
 
Attitudinal Questions - Part B (0-1-2-3-4):  
B1. Evaluate on the scale the video clip on textiles materials.  
(I did not like at all x I really enjoyed)  
Average value: 3.06.  
B2. Evaluate on the scale, to what extent you agree with the following statement: I have learned interesting things from the video on textile 
materials that could be useful in the future.  
(strongly disagree - strongly agree)  
Average value: 2.51.  
B3. Evaluate on the scale, how you enjoyed working with worksheets.  
(I did not enjoy at all - I liked very)  
Average value: 2.13.  
B4. Select from the following statement the one with which you most agree:  
a) Measurements and working with worksheets were interesting, but unnecessary. (15%)  
b) Measurements and working with worksheets was boring, but useful. (31%)  
c) Measurements and working with worksheets were interesting and useful. (49%)  
d) Measurements and working with worksheets was boring and pointless (5%).  
B5. Evaluate on the scale, to what extent you agree with the following statement:  
"By working with worksheets, I have learned several interesting information from real life."  
(strongly disagree - strongly agree)  
Average value: 2.46.  
B6. Evaluate on the scale, to what extent you agree with the following statements:  
"Working in the textile industry is important."  
(strongly disagree - strongly agree)  
Average value: 2.81.  
B7. Evaluate on the scale, to what extent you agree with the following statement:: 
"Working in the textile industry is interesting."  
(strongly disagree - strongly agree)  
Average value: 2.26. 
 
The recorded responses to e-learning, video and experiments: 
• Orientation in e-learning is intuitive. 
• E-learning graphics is attractive. 
• E-learning is instructive. 
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• Video clips are funny. 
• Video clips are engaging. 
• Experiments are interesting. 
 
The above investigation can be summarized: 
The pupils have very sketchy ideas about properties of different textile materials and they were able to name at 
most the mark of sportswear. E-learning and experiments were enjoying. From answers to questions on attitudes 
students consider the work in the textile industry and in research as important.  However, they do not see their future 
in this area. The most interesting from the student’s point of view were especially video clips, which not only bring 
knowledge in the field of textile industry, but also a very good time. 
From discussions with pupils we can deduce that in the 9th grade is already too late for action in favor of science 
and technology. It is better to move experiments with textiles up to 6th and 7th grade of primary school. Students, in 
the 8th and 9th grade, they already have an idea of their direction in further secondary education. However, according 
to the attention they dedicated to video clips, they could acquire a positive attitude towards technology and science. 
6. Conclusions  
 We made an effort to reverse the negative trend of brain drain from science and research, especially in technical 
and natural sciences. Our project was based on concrete experimental activities linked to the daily life. To wake up 
pupils’ attention by means of their positive emotional feeling and to encourage their interest in the curriculum, we 
prepared accompanying video clip illustrating practical applications of acquired knowledge and their importance in 
the students’ further life. This general plan is processed on a specific example, the promotion of the textile sector.  
 From the brief evaluation of the proposed methodology at five schools, it seems the most effective is the 
implementation of the experiments with textile materials in the curriculum of 6th to 8th grade of primary school.  
 Our project has presented a number of suitable experiments that are further processed into a worksheet for pupils 
and a detailed methodology for teachers. Selected experiments are presented in the form of videos and e-learning. 
Motivating clips accompanying experiments are also demonstrated. All results are available at   
http://www.didactex.cz . 
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